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I BAB  
NAULUHADNEP  
 
.A  halasaM gnakaleB rataL  
 ini gnarakes )nahubmut( mala nahab rebmus irad tabo naanuggneP
 sativitka iju gnatnet naitilenep nakukalid kaynab haleT .tasep nagned gnabmekreb
 gnay nahubmuT .tikaynep iagabreb padahret mala nahab igolokamraf  iaynupmem
 gnatnet tujnal hibel naitilenep nakukalid naka ,utnetret sigoloib sativitka
nad tubesret nahubmut malad id )fitka taz( aimik nagnudnak   naka aynrihka
 helorepid  dnuopmoc dael ( nakgnabmekid kutnu )nutnunep awaynes   tabo idajnem
ab .ur  
helorepmem kutnU  dnuopmoc dael  nakanugid gnay edotem utas halas ,
 nagned utiay  igolonket s tuphguort hgih gnineerc   gninirks irad ialumid )STH(
kartske padahret - kartske  agabes namanat  i  yrarbil lacimehc  nagned  nakanuggnem
naumenep sesorP .nasipanep edotem  lid STH iulalem tabo  nagned nakuka
pahat nasipanep  utneb malad audek  irad iskarf takgnit nasipanep k  nad kartske
nad isalosi nagned naktujnalid  akifitnedi aynes( fitkaoib awaynes irad is  aw dael  
dnuopmoc ) ( igolokamraf iju nad tubesret ,oyoduS  7991 .)3002 ,hisgninuyhaW ;  
 otolibmaS ( atalucinap sihpargordnA  ).f.mruB(  seeN  halas nakapurem )
 iagabreb itabognem kutnu nakanugid gnay aisenodnI id tabo namanat utas
 awaynes utaus nakumetid halet ,ini nahubmut nagniraj iagabreb adaP .tikaynep
 amatu aimik nagnudnak nakapurem gnay ,adilofargordna utiay notkal nepretid
ay ini nahubmut  atijuF( tihap aynasar gn ,.la te  .)4891  
1 
dilofargordna awaynes naitilenep iagabreb adaP a  isnetop iaynupmem
 iagabes  dnuopmoc dael  nakropaliD .urab tabo iagabes nakgnabmekid kutnu
dilofargordna awaynes awhab a  esarefilorp tabmahgnem sativitka naktahilrepmem
es l-  romut les ortiv ni  gnay ,  ,reknak sinej iagabreb ilikawem  arac nagned
0G esaf adap les sulkis nakitnehgnem - d 1G KDC iserpske ignarugnem na -4 (  nilcyc
 esanik tnedneped 4) gajaR( o  nial naitilenep lisaH .)4002 ,anayaranaytaS ;3002 ,lap
kujnunem k awaynes awhab na  dilofargordna a ikilimem  iagabes isnetop   reknakitna
CI agrah nagned aLeH reknak les padahret sisotpopa emsinakem iulalem 05   rasebes
 09,901 μ  namidrakuS( Lm/g te  la  sativitka iaynupmem adilofargordnA .)5002 ,.
torp naktahilrepmem utiay kiskototapehitna iagabes  padahret iske  citapeh
noitadixorep dipil lamosorcim   dirolkartet nobrak nad lohokla iskudniid gnay
 upmam utiay larivitna sativitka iaynupmem aguj adilofargordnA .)2002 ,snavE(
sulkis tabmahgnem  cityl   irad nietspE - v rraB suri   5 radak nagned μ m /g  niL( L  te
la .)8002 ,.  
 ,aynmulebes naitilenep adaP t le  awaynes isalosi nakukalid ha
gordna r ilofa d ( otolibmas abreh irad a atalucinap sihpargordnA   ,seeN ).f.mruB(
 :utiay tubesret naitilenep adap nakanugid gnay isalosi edoteM .)eaecahtnacA
xos arac nagned kartske nataubmep s tala nakanuggnem isatelh o  nagned telhx
e natakemep nagned naktujnalid ,maj 02 amales notesa turalep rtlif ,kartsk  nad isa
eP .notesa nagned naicucnep m  nakanugnem rasak talosi nainru  ifargotamork
olok  nagned m 06 leg akilis maid esaf   360,0( –  esaf nad )mm 2,0 n kareg - anaskeh -
)5:1( tatesa lite gnay talosi helorepid naitilenep lisaH .   ,fR ,helel kitit iaynupmem
emarfni nad teloivartlu artkeps  adilofargordna kitsiretkarak nakapurem gnay har
 onsarkuS(  te la argordna isalosiid halet ,nial gnay naitilenep adaP .)4002 ,.  adilof
nagned  ( adustaM edotem 4991 ) otolibmas abreh kubreS .  resamid  nagned isa
06 uhus adap lonatem 0C amales  ,maj 42  nad   .ilak 5 iapmas gnaluid isaresam
 naktujnaliD rtlif e natakemep nad isa kartsk  naidumek , d nakisitrapid  nad ria nagne
 .tatesa lite  nainrumeP nakukalid adilofargordna latsirk   isasilatsirker nagned
uata sanap lonatem nagned  :mroforolk neule nagned molok ifargotamork   ,lonatem
rk helorepid aggnihes na latsi adilofargord   namidrakuS( la te . )5002 , . audek iraD  
 nakanugid tapad tubesret edotem  isalosignem kutnu nauca iagabes  adilofargordna
 uata notesa nevlos nakanuggnem lawa iskartskegnep isakifidomem nagned
.lonatem  
 iaynupmem adilofargordna awaynes salej tubesret naiaru nakrasadreB
 .urab tabo iagabes nakgnabmekid kutnu isnetop  gnay ini laH  itilenep gnorodnem
dilofargordna awaynes isalosi nakukalem kutnu a  irad  otolibmas nuad
( atalucinap sihpargordnA  awaynes naaideynep  naknikgnumem aggnihes ,)
 irtsudni kutnu rekram awaynes ,igolokamraf sativitka iju kutnu adilofargordna
amep awaynes nad labreh .irtsudni id iskartske kutnu udn  
 
.B  nasumureP  halasaM  
 naksumurid tapad ,nakakumekid halet gnay gnakaleb ratal nakrasadreB
 nahalasamrep :tukireb iagabes  
.1  ( otolibmas nuad irad adilofargordna isalosi hakanamiagaB  sihpargordnA
atalucinap  ).f.mruB(  seeN em nagned )  lawa iskartksegnep isakifidom
?lonatem uata notesa nevlos nakanuggnem  
.2   irad adilofargordna awaynes nainrumek apareB otolibmas nuad  
( atalucinap sihpargordnA  ).f.mruB(  seeN  nagned rukuid gnay )
?CLPH edotem nakanuggnem  
 
.C  naitileneP naujuT  
 ini naitilenep naujuT :halada  
.1  otolibmas nuad irad adilofargordna awaynes isalosigneM  (  sihpargordnA
 atalucinap  ).f.mruB( seeN  nevlos nakanuggnem iskartksegnep nagned )
.lonatem uata notesa  
.2   nuad irad isalosiid gnay adilofargordna awaynes nainrumek nakutneneM
 otolibmas (  sihpargordnA  atalucinap  ).f.mruB( seeN  )  nagned
 nakanuggnem  yhpargotamorhC diuqiL erusserP hgiH )CLPH( . 
 
.D  nauajniT  akatsuP  
.1  adilofargordnA  
argordnA  nakapurem )1 rabmaG( adilof  amatu fitka nahab sihpargordnA  
.atalucinap  1 nakgnabmuynem tubesret awayneS irad %  kartske tareb   gnirek  .A
atalucinap   eserbalaC( .la te .)0002 ,   naigab paites adap adilfargordna nagnudnaK
6,2( iggnit hibel adilofargordna nagnudnak ,nuad adaP .adebreb namanat )%  irad  
1,0( gnatab naigahab adap - 4,0 )%  . nagnudnaK  gnubreb mulebes adilofargordna  a
2( irad iggnit hibel )%  nagnudnak adap  5,0( utiay agnubreb haletes  eserbalaC( )%
.la te .)0002 ,  
 
 adilofargordna rutkutS .1 rabmaG  
 ,aynmulebes naitilenep adaP t le  awaynes isalosi nakukalid ha
gordna r ilofa d ( otolibmas abreh irad a atalucinap sihpargordnA   ,seeN ).f.mruB(
 kartske nataubmep ,tukireb iagabes utiay nakanugid gnay edoteM .)eaecahtnacA
s tala nakanuggnem isatelhxos arac nagned o  02 amales notesa turalep nagned telhx
e natakemep nagned naktujnaliD .maj rtlif ,kartsk  .notesa nagned naicucnep nad isa
D  gnay ,%5,2 nemedner nad %6,29 nainrumek nagned rasak talosi helorepi
 akilis maid esaf nakanuggnem molok ifargotamork araces nakinrumid ayntujnales
06 leg   360,0( – n kareg esaf nad )mm 2,0 - anaskeh - )5:1( tatesa lite  lisaH .
  naitilenep m gnay talosi helorepid  nad teloivartlu artkeps ,fR ,helel kitit iaynupme
emarfni  onsarkuS( ailofargordna kitsiretkarak nakapurem gnay har la te .)4002 ,.  
 adilofargordna isalosiid halet ,nial gnay naitilenep adaP nagned   edotem
( adustaM 4991 ) otolibmas abreh kubreS .  resamid agned isa  uhus adap lonatem n
06 0C amales  ,maj 42  nad  H .ilak 5 iapmas gnaluid isaresam lisa   isaresam
d gnirasid naidumek nagned naktakepid na  rotaropave yrator   naktapadnem kutnu
latnek kartske  ayntujnales ini lonatem latnek kartskE .lonatem   nagned nakisitrapid
ad ria kaynab amas tatesa lite n  tatesa lite iskarF .hasip gnoroc nagned kocokid nad  
ruopavator nagned nakpauid nad naklupmukid   adilofargordna naktapadnem kutnu
hisam gnay  nakukalid adilofargordna latsirk nainrumeP .rotok   nagned
anap lonatem nagned isasilatsirker uata s   neule nagned molok ifargotamork
:mroforolk  rk helorepid aggnihes ,lonatem na latsi adilofargord   namidrakuS( la te .  ,
)5002 . 
 utiay aynaratnaid ,aynsativitka itiletid halet adilofargordna awayneS
dilofargordna awaynes a ikilimem  iagabes isnetop   emsinakem iulalem reknakitna
opa  aLeH reknak les padahret sisotp CI agrah nagned 05   09,901 rasebes μ  Lm/g
 namidrakuS( la te  nepretid awaynes kiskototapehitna sativitka adaP .)5002 ,.
 padahret isketorp naktahilrepmem adilofargordna notkal  lamosorcim citapeh il  dip
noitadixorep   .)2002 ,snavE( dirolkartet nobrak nad lohokla iskudniid gnay
 tabmahgnem upmam utiay larivitna sativitka iaynupmem aguj adilofargordnA
sulkis  cityl   irad nietspE - suriV rraB   5 radak nagned μ  niL( Lm /g la te .)8002 ,.  
.2  maS namanaT gnatneT naiarU otolib  
)a  namanaT isakifisalK  
             isiviD atyhpotamrepS :  
eamrepsoignA :     isiviD buS  
          sissalC   : eanodelytociD  
 :    sissalC buS eadiretsA  
        odrO        : selairaluhporcS  
:          ailimaF  eaecahtnacA  
sihpargordnA :            suneG  
 :          seicepS atalucinap sihpargordnA  seeN  
                                                                                              minonA( a 02 , )90  
)b  aimiK nagnudnaK  
  namanaT atalucinap sihpargordnA   utiay nepretid awaynes gnudnagnem
 amatu aimik nagnudnak nakapurem gnay adilofargordna  atijuF( la te  ,)4891 ,
 adisokilg nakapurem adisifargordna  .)2891 ,uH( adilofargordna  tural gnay iskarF
 labreh lonatem kartske irad tatesa lite atalucinap sihpargordnA   nakumetid
41 utiay sinejes awaynes - ipe -  adustaM( adiofargordnaosi nad adilofargordna la te  ,
.)4991  atalucinap sihpargordnA  y dionovalf gnudnagnem aguj  ,nilizoro utia
,ninogow   nad A enidifargordna  nad gnaT( F nad E ,D ,C ,B enidifargordnadna
)2991 ,dnarbnesiE . 
)c  namanaT naanugeK  
atalucinap sihpargordnA   gnay tabo nahubmut halada ,otolibmas uata
 otolibmas ,aisenodnI iD .tikaynep iagabreb nakhubmeynem tafis iaynupmem
lanekid aynmizal   ,fitketorpotapeh tafis iaynupmem gnay lanoisidart tabo iagabes
 uata nucar rawanep kutnu nad ,mamed nakaderem uata kiteripitna ,isamalfniitna
amasreb uata ,otolibmas nahubmut naigab huruleS .isakiskoted -  nagned amas
( gnicuk simuk suenimats nohpisohtro gid ,)  nakhubmeynem kutnu alup nakanu
 nuaD .tebaid uata sinam gnicnek uata alug tikas atalucinap sihpargordnA   gnay
 kutnu ,nakam usfan nakhubmunem ,mukinot iagabes nakanugid tihap aynasar
,irtnesid ,turep tikas ,sufit ,airalam ,named ,nakoroggnet gnadar natabognep  
latag ,iretfid -  ,hanan gnicnek uata aeronog ,utnub susu gnadar ,ameske ,latag
 nuaD .naya uata ispelipe nad ,silifis atalucinap sihpargordnA   alup nakanugid
 gnatanib nucar uata asibreb ralu natigig anerak akul nakhubmeynem kutnu
 otolibmas labreH .aynnial dnA atalucinap sihpargor   kutnu nakanugid aguj
 labreH .isaurtsnem rutagnem nad harad nanaket naknurunem  sihpargordnA
atalucinap   diliJ ,aisenodnI akideM airetaM malad ratfadret imser otolibmas uata
 kiteripitna nad kiteruid iagabes nakanugid nad ,9791 nuhat ,III  lusmajS( la te  ,.
.)7002  
.3  isaresaM  
 nagned taubid gnay riac uata latnek ,gnirek naaides halada kartskE
 huragnep raulid ,kococ gnay arac turunem naweh uata itaban aisilpmis iraynem
 nakapurem nairaynep uata iskartskE .)9791 ,minonA(  gnusgnal irahatam ayahac
 nariac helo kirat id les id adareb alumes gnay fitka taz nahadniprep awitsirep
.)6891 ,minonA( itayah nariac malad tural fitka taz aggnihes iraynep  
 halada iskartskE nakiranep   hatnem nahab irad naknigniid gnay kokop taz
pid gnay turalep nakanuggnem nad tabo  tapad naknigniid gnay taz anamid hili
hubmut irad lasareb gnay tabo hatnem nahaB .tural -  naweh nupuata nahubmut
paiT .nakgnirekid uata naklupmukid ilaucek tujnal hibel sesorpid ulrep kadit -  pait
 utas aynah gnudnagnem kadit ,kartske tubesid tabo hatnem nahab  ipatet ajas rusnu
 iskartske irad isidnok nad nakanugid gnay tabo adap gnutnagret ,rusnu iagabreb
.)9891 ,lesnA(  
 aisilpmis nahaB .anahredes gnilap gnay iskartske arac halada isaresaM
tarays nagned iauses naksulahid gnay - gnotopret aynmumu( epokamraf tarays -
p  .iskartskegnep nahab nagned nakutasid )rasak kubres apureb uata gnoto
 iskaer hagecnem( ayahac irad gnudnilret napmisid tubesret namadner ayntujnaleS
 utkaW .ilabmek kudaid nad )anraw nahaburep uata ayahac sisilatakid gnay
leteS .irah 5 aynmumu adap isaresam  nagnabmiesek aynitra ,tubesret utkaw ha
 malad kusam gnay nagned les malad naigab adap iskartskeid gnay nahab aratna
 isartnesnok nagnabmiesek nimajid nakudagnep nagneD .iapacret halet nariac
eynem isaresam amales maid naadaeK .nariac malad tapec hibel nahab  nakbab
 kadit isaresam utaus adap sitiroet araceS .fitka nahab nahadniprep aynnurut
ret naknikgnumem gioV( tulosba iskartske aynidaj )4991 ,t . 
.4  isaniskarF  
 nakhasimem naujutreb gnay nahasimep rudesorp nakapurem isaniskarF
irad utas gnay nagnudnak amatu nagnolog   gnay awayneS .nial gnay nagnudnak
 ek kusam naka ralop non awaynes nad ralop turalep ek kusam naka ralop tafisreb
.)7891 ,enrobraH( ralop non turalep  
halada ini naitilenep malad nakanugid gnay isaniskarf edoteM  
rasaD .isitrap nakanuggnem  c nagned nahasimep  naadebrep halada isitrap ara
k isitrap malad nakanugid gnay turalep tarays nad ,naturale   aud awhab halada
ay turalep auD .rupmacreb gnilas kadit nakanugid gnay turalep  gnilas kadit gn
aynlasim rupmacreb  n- anaskeh - mroforolk ,lonatem - tatesa lite nad ,ria - .ria  
.5  isalosI  
 gnacnarem mulebes nakgnabmitrepid surah gnay amatu gnilap rotkaF
 malad tapadret gnay tegrat awaynes imala tafis halada isalosi rudesorp haubes
 isalosiid naka gnay lukelom tafis mumu narabmaG .iskarf uata kartske utaus
kutnenem malad utnabmem tagnas  naturalek itupilem isalosi sesorp na
 .lukelom naruku nad ,satilibats ,asab masa tafis ,)satisilifordih uata satisibofordih(
 ,urab gnay rebmus irad uata iuhatekid hadus gnay awaynes utaus isalosignem akiJ
tafis ianegnem rutaretil irad isamrofni iracid tapad   tegrat awaynes ifargotamork
 .iauses gnay isalosi edotem nakutnenem kutnu hadum aggnihes ,tubesret
 amas gnay awaynes nagnudnak nagned kartske kutnu isalosi rudesorp nautneneP
 helO .natilusek naklubminem tapad aynawaynes epit iuhatekid muleb ilakes
i anerak  epit iuhategnem kutnu fitatilauk iju nakukalid kutnu naknarasid ,ut
 nagned ayniagabes nad ,dionavalf ,diolakla ,diorets ,kilonef :itrepes awaynes
 iggnit ajrenik riac ifargotamork liforp uata sipit sipal ifargotamork nakanuggnem
 rekraS( la te .)6002 ,.  
.6  amorK )TLK( sipiT sipaL ifargot  
adon nakapurem TLK adap margotamorK -  haletes hasipret gnay adon
 adon tahilem arac nagned akisif isasilausiV .aimik uata akisif isasilausiv
 isneseroulfreb uata )VU( teloivartlu isaidar isbrosdagnem gnay margotamork
VU isaidar nagned   nagned halada aimik isasilausiV .)mn 663 uata mn 452(
 uata anraw nakirebmem gnay anraw iskaerep nagned margotamork nakiskaerem
 pau nakirebmem uata rezimota natorpmeynep nagned utiay kifiseps isneseroulf
abmegnep karaJ .)5991 ,namrahuS nad ajluM( aimik taz  adap awaynes nagn
 nagned nakataynid margortamork  rotcaf noitadrater  fR akgnA .fRh uata )fR(
 nagned nalotonep lawa kitit irad kacreb karaj nakgnidnabmem nagned helorepid
 fR akgna nakilagnem nagned helorepd fRh nad kareg esaf hupmetid gnay karaj
 nagned  0 karajreb ialin naklisahgnem ,)h( 001 rotkaf – )5891 ,lhatS( 001 . 
 
 ,)fR( isneter rotkaf halada sipit sipal ifargotamork adap retemaraP
 hupmetid gnay karaj nagned etulos hupmetid gnay karaj nagnidnabrep nakapurem
tukireb iagabes aynsumur nupadA .kareg esaf : 
)mc(karegesafhupmetidgnaykaraJ
)mc(etuloshupmetidgnaykaraJ
fR   
                                                                                              )1002 ,onramuS(  
 
 naanuggnep irad nagnutnueK edotem   )TLK( sipiT sipaL ifargotamorK
:halada sisilana malad  
.a  gnay  natalareP  .harum hibel fitaler nakanugid  
.b   tapec hibel fitaler tabo awaynes nahasimep malad nakulrepid gnay utkaW
.satrek ifargotamork nagned nakgnidnabid alibapa  
.c  .tikides fitaler nakanugid gnay nakilpuc halmuJ  
                                                                     )4002 ,ojojdimahortsaS(  
.7   yhpargotamorhC diuqiL erusserP hgiH )CLPH(  
 uata )TKCK( iggniT ajreniK riaC ifargotamorK  diuqiL erusserP hgiH
 yhpargotamorhC .aimikokisif nad aimik edotem utas halas nakapurem )CLPH(  
urabret sisilana edotem kusamret TKCK   nagned ifargotamork kinket utaus utiay
 kareg asaf  ini edotem nahibelek kaynaB .tadap uata nariac maid asaf nad nariac
 ,dnalkriK nad redynS ;4791 ,kkd enoD( aynnial edotem nagned nakgnidnabid akij
791 ,nosnevetS nad nosnhoJ ;2891 ,lleweS nad notlimaH ;9791 .)8   uti nahibeleK
: nial aratna  
.a  M lukelom nakhasimem upma -  narupmac utaus irad lukelom  
.b  M  aynnakanaskalem hadu  
.c  K  iggnit gnay naakepek nad sisilana natapece  
.d  D d tapa /isisopmoked aynidajret iradnihi  sisilanaid gnay nahab nakasurek  
.e   kiab gnay isuloseR  
.f  D macamreb nakanugid tapa -  rotketed macam  
.g   ilabmek nakanugid tapad moloK  
.h  M " nakukalem hadu yrevocer elpmas  "  
)4002 ,artuP(  
 
.E  siripmE nagnareteK  
 adilofargordna awaynes isalosiid tapad nakparahid ini naitilenep lisah iraD
ria nakanuggnem isitrap edotem nagned -  nakanuggnem isasilatsirker nad tatesa lite
 talosi helorepid nad ,sanap lonatem  rukuid haletes iggnit gnay nainrumek nagned
.CLPH nagned  
 
 
